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ABSTRACT
Transforming Traditional Classrooms into Student-Centered 21st Century Classrooms:
A Developmental Process for Professional Development
Monica McCartney
This design-based action research study utilized a model of design, implementation, and
evaluation across four school semesters to improve the professional development provided to
teachers in a new one-to-one computing environment. Data sources collected across all
semesters helped guide changes to the design and implementation phases of the professional
development. This study had one guiding research question: What are the appropriate
professional development sessions and process for designing professional development in order
to meet the needs of teachers as they to transform traditional classrooms into student-centered
21st century classrooms?
Keywords: Design-based research, Developmental Research, Instructional Design, One-to-one,
1:1, Professional Development, 21st Century Classrooms, student-centered
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Chapter I – Introduction
Background
The host middle school was a recent recipient of the West Virginia Department of
Education’s Enhancing Education through Technology (EETT) grant. The objective of the grant
was to create a one-to-one computing educational environment over the course of a two year
period. At the end of the two year period, a laptop was available for each student attending the
middle school. While the staff of educators at the school showed overwhelming support for the
initiative during the application process, professional development was needed in order to
transform the school into student-centered 21st century classrooms.
Need for the Study and Rationale
Today’s businesses are looking for employees who can multi-task, make decisions
independently, work collaboratively, and adapt as necessary. Technological changes have made
these skills necessary both in and out of the workplace. Additionally, advanced communications
have created a global workplace with business associates all over the world. It is no longer
enough to be knowledgeable in content areas; employees and citizens need to have the ability to
adapt, troubleshoot, cooperate, and seek out new solutions. For these reasons, it has become
vital to provide students with the skills necessary to thrive in these environments (Partnership for
21st Century Skills, 2003).
As American businesses alter their expectations of employees, the school systems
charged with shaping the future employees must also change. Educators have begun to transition
their traditional teaching methods to meet the needs of their current students in the workplaces of
the future. For many educators, this change has meant a greater emphasis on incorporating
digital technology.

Running head: TRANSFORMING TRADITIONAL CLASSROOMS INTO STUDENTCENTERED 21ST CENTURY CLASSROOMS

2

Significance
In response to the call for better preparation of our students in the workplace, many
schools, school-districts, and, in some cases, entire states have begun transitioning classrooms to
one-to-one computing environments. Providing digital technology for every student in a
classroom is not enough. Educating teachers and students on how to use the tools inherent to the
technology is not enough. Teachers must integrate the technology seamlessly into their existing
curriculum in order to make the technology an effective and real-world tool. In order for a oneto-one technology initiative to be successful, teachers must be provided with professional
development to assist them with adequately integrating technology into their existing curricula.
Intervention
This study utilized a design-based action research approach to shape professional
development in a one-to-one computing environment. A cycle of developmental research was
performed across four school semesters. Core content teachers were granted laptop computers
for their classrooms in a phased-in approach throughout the four semesters. Despite this method
of laptop distribution, all teachers were provided the same professional development across all
four semesters.
Research Question
Developmental Research Question: What are the appropriate professional development
sessions and process for designing professional development in order to meet the needs of
teachers as they to transform traditional classrooms into student-centered 21st century
classrooms?
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Summary of the Introduction
Like many schools throughout the United States, the school in this study had been
granted the opportunity to transform itself into a one-to-one computing school. The impetus for
such a transition was the need for greater student preparation for the future workforce. Providing
the equipment was not enough to ensure that real-world skills necessary were imparted to the
students in the classrooms. Teacher-learning through professional development was necessary to
guarantee that the technology was used effectively. This design-based action research study
looks at how such professional development was selected and delivered.
Glossary of Terminology
One-to-one (1:1) Computing: For the purposes of this study, one-to-one computing is
defined as one laptop computer available for every student in a given classroom. While teaching
methods may vary the exact ratio of students per laptop for each task, in this one-to-one scenario
a laptop was available for each student.
Technology Integration Specialist (TIS): The West Virginia Department of Education
grants the advanced credential of TIS to educators who have successfully completed 320 hours
of WVDE approved training. Educators employed in the role of TIS are utilized as support staff
to assist and train teachers on the incorporation of technology within their curriculum.
Implementation Team: As the host school began the process of transforming to 1:1
computing environment, six teachers, administrators, the building-level TIS, and the county-level
TIS formed a committee referred to as the Implementation Team. The teachers on this team
were made up of two teachers from each grade level (6-8) and were the first in the building to
receive laptop carts and begin the process.
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Core Content Teachers: Core content teachers are those primarily responsible for
delivering instruction in mathematics, science, social studies, English, and reading. At the host
school, this accounted for 16 of the 31 full-time instructors. In addition to the 16 core content
teachers, 4 of the special educators were also responsible for delivering core content. Over the
course of the two-year study, laptop carts were provided to these 20 teachers.
Related Arts Teachers: Related arts teachers are teachers who provide instruction in an
area outside of the core content. This content includes (but is not limited to) physical education,
graphic arts, musical arts, wood-working, consumer science, world languages, and computer
applications. Nine of the 31 instructors at the host school were considered related arts teachers.
These nine teachers did not receive a laptop cart for their classroom, but did have opportunities
to schedule classes in any of the three stationary computer labs.
Learner Management System (LMS): In this study, learner management system refers
to the electronic platform utilized by the school to provide online instruction and track student
progress. The county provides access to Edline for such purposes. Applications of Edline
include the ability to record and report grades; create and disseminate online quizzes, surveys,
homework hand-in assignments, discussion boards, and blogs; post news, documents, and links;
and maintain a calendar of events.
Blended Learning: Blended learning refers to the combination of online content
delivery and face-to-face content delivery. Prior to this study, all of the teachers at the host
school utilized the learner management system for the reporting of grades and providing
resources, such as documents and links. For this reason, blended learning will be used to refer to
the use of interactive assignments, quizzes, surveys, discussion boards, and blogs.

Running head: TRANSFORMING TRADITIONAL CLASSROOMS INTO STUDENTCENTERED 21ST CENTURY CLASSROOMS

5

Chapter II – Literature Review
21st Century Skills
In order to adequately prepare students for life in the 21st century, the Partnership for
21st Century Skills (2003) has identified the specific knowledge and skills necessary. The
essential knowledge and skills are organized into three categories, 21st century content (global
awareness, financial and business literacy, and civic literacy), learning and thinking skills, and
information and communications technology (ICT) literacy.
Perhaps the broadest category of 21st century skills, learning and thinking skills, are
those essential in giving learners the ability to connect new information. This broad category,
sometimes referred to “knowing how to learn,” covers the areas of critical thinking, problem
solving, creativity, self-directional skills, collaboration, communication skills, and information
and media literacy. Critical thinking, problem solving, and creativity skills are designed to create
learners who crave challenging tasks, look for multiple solutions, and reflect on ideas. Learners
should be encouraged to take risks in order to find potential solutions rather than focusing on the
“right answer” (NCREL, 2003).
The Partnership for 21st Century Skills (2003) defines “information and communications
technology literacy” as the result of combining learning and thinking skills with 21st century
technology tools. A student capable of harnessing technology tools to effectively research,
problem-solve, collaborate, communicate, and create would be considered ICT literate.
With the understanding that students need to be better prepared for the future workforce,
many school districts are attempting to transition towards ubiquitous technology to leverage the
use of 21st century tools and increase ICT literacy, thereby increasing student learning and
thinking skills (Apple Inc., 2008).
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Technology Initiatives’ Impact on Teaching Methodology
While the notion of having technology available for every student has gained popularity,
it is not a new idea. As early as 1986, the Apple Classrooms of Tomorrow (ACOT) project has
been studying the outcomes of students having constant access to technology. Since that time, a
multitude of studies have been completed to capture student learning outcomes and changes in
teaching methods in technology implementation initiatives. For the purposes of this inquiry,
only studies reporting implications to teaching methodology have been analyzed.
In their compilation of laptop initiatives, Dunleavy, Dexter, and Heinecke (2007) stated
that teachers in one-to-one laptop environments self-reported that the most frequent use of
technology by students and teachers was online research in conjunction with productivity tools.
Drill and practice was another frequent use of technology, but unlike many traditional
classrooms, the drill and practice was typically individualized and learner-centered.
Learner-centered instruction is commonly reported as an outcome of one-to-one
technology environments. Multiple studies report that ubiquitous technology lends itself to a
more constructivist approach to classroom instruction, resulting in a student-centered
environment with a teacher facilitating (Dunleavy et al., 2007; Muir-Herzig, 2004; Windschitl &
Sahl, 2002). Muir-Herzig (2004) reported that “technology brings about changes to the
classroom roles and organization. It allows the students to become more self-reliant. Students
may use peer coaching, and teachers may function more as facilitators than lecturers.”
Additionally, in his 2006 compendium of North American laptop initiatives, Fox recounted that
greater than 70% of teachers in a one-to-one computing environment found that they were better
capable of individualizing instruction while meeting curriculum goals with the addition of the
technology.
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Dunleavy et al. (2007) summarized their findings by asserting that one-to-one technology
adds value to teaching and learning in six ways: teachers’ ability to formally assess learning, the
ability to individualize instruction, the capacity for self-guided instruction, access to online
resources, the capacity for student interaction and collaboration, and the availability of electronic
communication and material management.
While several studies indicate that ubiquitous technology lends itself to student-centered
learning, Widschitl and Sahl (2002) maintain that pervasive technology does not have a direct
causal relationship with constructivist instruction. They argue that how teachers choose to utilize
technology depends on a combination of factors rooted in their personal histories and beliefs
about student learning. Opfer and Pedder (2011) agree and take the idea a step further by stating
that teachers’ willingness to learn new ideas and methods is dependent on the interplay between
their past experiences and beliefs about student learning.
Teacher Beliefs
Teachers’ beliefs regarding student learning and teaching methods directly affect the
instructional decisions that they make (de Vries, Jansen, & van de Grift, 2013). Studies have
shown that while teachers’ philosophies of student learning may be reformed over time (Pecore,
2013), beliefs established earlier are more difficult to change (de Vries et al., 2013).
Additionally, Pecore (2013) points out that changing a teaching philosophy is “unlikely to occur
due to a professional development workshop”.
Despite the opinion that teachers’ beliefs cannot be changed by a single workshop,
Windschitl and Sahl (2002) point out that school culture can influence the thinking of the
teachers working within its walls; the perceived institutional beliefs of what constitutes “good
teaching” influences decisions made by individual teachers. Opfer and Pedder (2011) concur by
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stating that “the norms of the school, its structures and practices, both enable and constrain
teachers”. In turn, individual teacher and administrator beliefs and experiences are among the
components that make up the school culture as a whole. As teachers participate in learning
activities and modify their philosophies, they also stimulate the development of the school as a
whole (de Vries et al., 2013).
Effective Professional Development
From the research discussed thus far, it is easy to understand why Opfer and Pedder
(2011) describe teacher learning as “a complex system rather than an event”. It is clear that there
are many dynamics interacting to influence whether teachers will or will not alter their beliefs
and practices. In an attempt to gain greater understanding on the factors that have the most
significant effect on teacher learning, Desimone, Porter, Garet, Yoon, and Birman completed a
three year longitudinal study on teachers’ learning and found that effective professional
development comprised of six features: reform type (the activity structure), duration (length of
activity), collective participation (groups from the same organization), active learning (handson), coherence (aligned to goals), and content focus (emphasis on deepening content
knowledge).
Many researchers agree that the duration of professional development activities is
essential to ensuring that the activities are effective. Garet, Porter, Desimone, Birman, and
Yoon (2001) maintain that “sustained and intensive professional development is more likely to
have an impact, as reported by teachers, than is shorter professional development”. Similarly,
Brand (1998) indicates that “training must be ongoing and not limited to ‘one-shot’ sessions”.
Research completed by both Brand (1998) and Opfer and Pedder (2011) indicated that in order
for professional development to be effective, teachers had to be given time to explore,
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understand, and practice new ideas. The amount of time needed for such exploration is different
for each teacher and is dependent upon the teacher’s comfort level with the new knowledge
(Brand, 1998).
In addition to the length of professional development and exploration time, coherence to
curriculum goals is another important factor to effective teacher learning. This is particularly
important when introducing new teaching methods, such as technology integration. Tying new
learning to preexisting content knowledge and routines allows teacher-learners to visualize how
to integrate the new methods into the classroom (Brand, 1998). This notion was reinforced by
Opfer and Pedder in their 2011 study which stated that “teachers learn most effectively when
they are required to engage with materials of practice”. Although this research suggests that
professional development should be framed around curriculum goals, Muir-Herzig (2004) notes
that technology training frequently emphasizes how to use the equipment, but often fails to
impart how to integrate the equipment into the curriculum.
Collective participation is lauded by many researchers as a key component of any
effective professional learning. Groups of teachers from the same school, teaching the same
subject, or teaching the same grade who participate in learning activities together are more likely
to increase knowledge and change classroom practices (Garet et al. 2001; Levine & Marcus,
2010; Opfer & Pedder, 2011). When teachers from the same school participate in the same
professional development opportunities, they are more likely to share with one another to solve
problems and share strategies. This creates an environment where changes in teaching strategies
become a collective effort (Opfer & Pedder, 2011). Opfer and Pedder (2011) caution, however,
that much like the duration of exploration, the amount of collaboration necessary for each
instructor will vary based on need.
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Technology Training
In research directly related to technology training, researchers again stressed the
importance of collective participation. Several studies indicated that technology training was
most effective when teachers were surrounded by others who were also experimenting with
technology integration (Becker, 1994; Brand, 1998; Dwyer, 1994; Windschitl & Sahl, 2002).
Brand (1998) expands to state that learning with a peer “helps teachers overcome the insecurity
and fear of applying what they have learned in workshops”. Additionally, a teacher working
with a peer who models good technology integration creates more confidence in integrating the
technology into their own classroom. Even when collective participation was not a feature of the
initial technology training, Dwyer (1994) reported that ACOT teachers began collaborating with
one another to share experiences and strategize.
Collaboration and support is a vital component to professional development as school
districts begin to transform traditional classrooms to 1:1 teaching environments. Teachers have
self-reported that not having adequate support is among the obstacles to effectively integrating
technology into their instruction (Fox, 2006). To overcome this, Muir-Herzig (2004) suggests
that schools invest in a full-time school-level technology resource coordinator. Brand (1998)
agrees and stresses the point by stating that creating such a position is “one of the most effective
ways to align staff development with the district/school goals”. He further explains the benefits
by describing the potential responsibilities of this role: “ensure school/district objectives are
met; take responsibility for aligning and organizing staff development; support teachers both
emotionally and technically; work with a core group of teachers representing the district’s
subject areas and grades; coordinate time for teachers to explore and learn the new technology;
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and act as the essential link for empowering all teachers to effectively use technology and
integrate it into the overall curriculum”.
Design-Based Research
Educational researchers’ approach to technology integration initiatives and educational
research in general is changing. Many in educational researchers have begun promoting designbased research as a better approach to educational research (Collins, Joseph, & Bielaczyc, 2004;
Reeves, 2006; van den Akker, 1999). Both Reeves (2006) and van den Akker (1999) suggest
that a design-based research approach, with its evolutionary nature, is better suited for reform
efforts and large-scale initiatives. As van den Akker (1999) points out, reform efforts “are often
multi-layered, including both large-scale policies and small-scale realizations.” Design-based
research can make progress in regards to both top-down initiatives and local implementation
through its enhancement of both educational theory and educational practice (Collins, Joseph, &
Bielaczyc, 2004. Additionally, through this refinement of practice and theory, such research can
yield instructional design models that may be utilized for organizational training (Andrews &
Goodson, 1980).
As a branch of research, design-based research suffers from a lack of agreement
regarding terminology. In literature, design-based research is often referred to as design studies,
design experiments, design research, development research, developmental research, formative
research, formative inquiry, formative experiments, formative evaluation, and engineering
research (van den Akker, 1999). No matter the name, the goal of such research is the same;
design-based research aims to study the design, development, and implementation of
instructional models, while solving real-world problems in real-world settings (Andrews &
Goodson, 1980; Design-Based Research Collective, 2003; Richey, Klein, & Nelson, 2004; Wang
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& Hannafin, 2005). Such studies are conducted utilizing iterative models of design,
implementation, and evaluation (Andrews & Goodson, 1980, Design-Based Research Collective,
2003; Richey, Klein & Nelson, 2004; Wang & Hannafin, 2005). Through successive cyclic or
spiral iterations, the designed interventions can be refined (Collins, Joseph, & Bielaczyc, 2004;
Richey, Klein, & Nelson, 2004; van den Akker, 1999; Wang & Hannafin, 2005). Due to its
cyclic nature, outcomes from each iteration can be evaluated and utilized to redesign the next
iteration, providing focus to the implementation (Wang & Hannafin, 2005).
As previously noted, design-based research provides an approach for solving real-world
problems in real-world settings. Such studies focus on practical problems in education to inform
educational practice (Brown, 1992; Reeves, 2000; Richey, Klein, & Nelson, 2004; van den
Akker, 1999). Additionally, setting such research studies in naturalistic settings, allows for
immediate application of solutions that benefit all stakeholders (Barab & Squire, 2004; Richey,
Klein, & Nelson, 2004; Reeves, 2000). As stated by Barab & Squire (2004), “Research
paradigms that simply examine processes as isolated variables within laboratory settings will
lead to incomplete understanding of their relevance in more naturalistic settings.” Similarly,
Reeves (2000) points out that “Design research is not an activity that an individual researcher
can conduct in isolation from practice.”
A key component of context-specific research is the ability for the researcher to interact
and collaborate with educators and other practitioners. This collaboration among researchers and
practitioners is essential in identifying the problems and evaluating the efficacy of interventions
(Design-Based Research Collective, 2003; Reeves, 2000; Reeves 2006; van den Akker, 1999;
Wang & Hannafin, 2005). Collaboration with practitioners also means that the research goals
and outcomes will be suitable for the local need(s). Whereas the researchers’ design agenda may
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initiate from a more generalized focus, collaboration in the naturalistic setting will ensure that
local needs are met (Design-Based Research Collective, 2003). It is important to note, however,
that due to the cyclic nature of design-based research, one study will involve multiple cycles of
design, implementation, and evaluation. As such, it is imperative that all stakeholders have a
commitment to continued collaboration over an extended period of time (Design-Based Research
Collective, 2003).
Due to the context-specific nature of design-based research, concern over the ability to
generalize findings to other settings may arise. In fact, Collins, Joseph, & Bielaczyc (2004)
point out that “the effectiveness of a design in one setting is no guarantee of its effectiveness in
other settings.” However it is important to reiterate that the goal of design-based research is to
advance practical local applications as well as generalized learning theories (Barab & Squire,
2004; Design-Based Research Collective, 2003; Reeves, 2000; Richey, Klein, & Nelson, 2004).
As such, van den Akker (1999) maintains that practitioners in other locales should be encouraged
to attempt incorporating theoretical findings into their own context.
In addition to concern over the ability to make generalizations to a larger population,
design-based research methodology may also be called into question. Unlike traditional research
methods, designed-based research does not isolate variables, but instead attempts to investigate
many interrelated aspects of the research simultaneously in realistic settings leading to an
apparent lack of control (Collins, Joseph, & Bielaczyz, 2004; van den Akker, 1999; van den
Akker, Gravemeijer, McKenney, & Nieveen, 2006). Brown (1992) points out this reduction in
experimental control is a “trade-off” for the richness of the natural context.
Additionally, Barab & Squire (2004) note that design-based researchers are likely to be
deeply invested in all stages of the development cycle; as such, objectivity may become difficult.
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In order to increase objectivity, multiple sources should be analyzed at each stage of the
development cycle (Barab & Squire, 2004; Design-Based Research Collective, 2003; Richey,
Klein, & Nelson, 2004; Wang & Hannafin, 2005). Design-based research utilizes mix methods
to analyze sources (Design-Based Research Collective, 2003). Specific sources and methods
should be selected based upon the specific research tasks and questions (Reeves, 2000).
Summary of Literature
Despite the research showing the significance of collaboration and support in teacher
learning, it is important to reiterate that professional development and teacher learning do not
have a simple cause-and-effect relationship. As noted earlier, “teacher learning is a complex
system” and as such there are many factors contributing to its success or failure. Opfer and
Pedder (2011) note that due to this dynamic system, “there are many ways of achieving the same
learning effects. The specific sets of activities, systems, and supports for learning we use in one
context, with one set of teachers, may be quite different from those that would be necessary to
achieve the same end in another context with a different set of teachers.”
Design-based research aims to close the gap between theory and practice. Through the
process of producing and refining a model of intervention in an authentic setting, researchers
attempt to generate broad theories that may be generalized to new settings. While the specific
activities and supports may not carry over to a new context, the process of design,
implementation, and analysis of such activities may be generalized and thus, provide the support
necessary for problem-solving in a new context.
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Chapter III – Methodology
Setting
This design-based action research study was conducted at a middle school housing grades
six through eight located in a small urban community in West Virginia. The student population
of the host school is approximately 500 students. Both the seventh and eighth grade teaching
teams contain one teacher for each core content area (English, reading, mathematics, science and
social studies). The sixth grade teaching team consists of six teachers, each teaching multiple
content areas.
In the fall of 2010, the school received a West Virginia Department of Education
(WVDE) Enhancing Education through Technology (EETT) grant providing funding for one-toone technology over the course of two school years. The grant application was written by the
building’s teachers, support staff, and administration, as well as county-level technology staff.
Participants
Teachers. While the developmental action research studied the transformation of the
entire school, much of the research was focused on six middle school teachers. These six
teachers were selected by means of purposive sampling based upon their inclusion in the
school’s “Implementation Team,” or the teachers selected to be the first in the building to begin
the one-to-one computing initiative. These six teachers, two at each grade level, were selected to
begin the implementation process based on their technology literacy skills and willingness to
adapt their instruction to integrate technology on a regular basis.
Technology specialists and administrators. Four specialists and/or administrators were
directly involved in planning and implementing the weekly professional development sessions.
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School Technology Integration Specialist (TIS)/Academic Coach (primary researcher
for this study): The school’s TIS and Academic Coach, was responsible for collaborating
with the rest of the support staff and administration to provide appropriate professional
development. The building-level TIS holds an authorization/credential as a Technology
Integration Specialist through the West Virginia Department of Education (WVDE).



County Technology Integration Specialist (TIS): At the time of this study, the county
school system hired one TIS who was available to assist at all schools throughout the
county, as well as the board offices. This county TIS held an office at the middle school
being studied during the 2010-2011 school year, in order to facilitate the requirements of
the WVDE EETT grant. Along with the school’s TIS, other support personnel, and
administrators, she was responsible for providing professional development to the
school’s instructors. The county TIS holds WVDE TIS credentials.



County Technology Director: The Technology Director for the county school system
was actively involved in steering the professional development and EETT grant
requirements.



Principal: The principal of the school also collaborated with the technology staff to
guide the direction of the school-wide professional development.

Instructional Design
The study was a design-based action research study utilizing a systematic process
(instructional design model) of design, implementation, and evaluation to shape professional
development. Figure 1 illustrates the instructional design model utilized in this study. A cycle
of developmental research with the data sources for each stage is visualized in Table 1.
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Design

Needs
Assessment

Evaluation

Implementation

Figure 1. Instructional design model utilized in study.
Needs Assessment: The initial needs assessment, conducted in the fall of 2010, was the
focus for the design structure, providing data that drove the initial design, as well as redefining
the overall project goal through each iteration of the process.
Design. The initial design of professional development sessions was based upon the goals
expressed within the needs assessment. Each subsequent cycle was redesigned based upon
analysis of data at the evaluation stage and the overall goals of the needs assessment.
Implementation. Due to the existing structure of the WVDE EETT grant received by
the school, it was necessary to implement professional development and research in phases. The
grant document outlined a specific phased-in approach, in which classroom sets of laptops were
to be provided to small portions of each grade level team across four semesters. A timeline of
the grant dictated phases can be seen in Table 3.
Prior to 2010-2011 school year, the staff received 30 minutes of professional
development on technology resources during their team planning periods once per month. This
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professional development was provided by the school’s previous technology instructor and
focused on introducing teachers to various online resources and understanding benchmark
assessment programs.
Beginning in the fall of 2010, the school’s newly hired Technology Integration Specialist
provided job-embedded professional development. During the first semester of the 2010-2011
school year, professional development sessions were held for 30-45 minutes once per week for
core subject teachers and 30-40 minutes every other week for the school’s related arts
instructors, during team planning periods. During the second semester, professional
development sessions were held for 30-40 minutes every other week for all teaching staff
members. Additional sessions were held throughout the year before and after school, as well as
during the school’s Instructional Support and Enhancement (ISE) days. Table 3 details the
frequency of professional development for the school’s instructors.
Evaluation. Data collected from teachers and support staff was analyzed for efficacy.
Based upon the evaluation of the implementation phase, the design for professional development
was revised, and the cycle continued with all teachers across four semesters.

Running head: TRANSFORMING TRADITIONAL CLASSROOMS INTO STUDENTCENTERED 21ST CENTURY CLASSROOMS

19

Table 1: Data Sources for the Developmental Research Cycle for Each Semester
Design:

Implementation:

Evaluation:

Data Sources:
 Teacher focus
groups
 Teacher survey
2010-2011  Classroom
Semester 1
observations
 Discussion
groups
 Computer lab
calendars
Data Sources:
 Teacher focus
groups
 Discussion
2010-2011
groups
Semester 2

Data Sources:
 Teacher focus groups
 Teacher interviews
 Professional development training
materials and artifacts
 Professional development agendas
 Discussion groups
 Classroom observations
 Anecdotal records

Data Sources:
 Anecdotal
records
 Teacher
created
artifacts
 Discussion
groups

Data Sources:
 Teacher focus groups
 Teacher created artifacts
 Professional development training
materials and artifacts
 Professional development agendas
 School-wide policies
 Discussion groups
 Classroom observations

Data Sources:
 Teacher focus
groups
2011-2012  Discussion
groups
Semester 1
 Teacher
interviews from
spring 2011

Data Sources:
 Teacher focus groups
 Teacher created artifacts
 Professional development training
materials and artifacts
 Professional development agendas
 School-wide policies
 Discussion groups
 Classroom observations
Data Sources:
 Teacher focus groups
 Teacher interviews
 Teacher created artifacts
 Professional development training
materials and artifacts
 Professional development agendas
 School-wide policies
 Discussion groups
 Classroom observations

Data Sources:
 Teacher
interviews
 Anecdotal
records
 Teacher
created
artifacts
 Discussion
groups
Data Sources:
 Anecdotal
records
 Teacher
created
artifacts
 Discussion
groups

Data Sources:
 Teacher focus
groups
 Classroom
observations
2011-2012

Discussion
Semester 2
groups

Data Sources:
 Anecdotal
records
 Teacher survey
 Teacher
interviews
 Teacher
created
artifacts
 Discussion
groups
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Table 2: WVDE EETT 1:1 Computing Implementation Timeline
All teaching staff will receive a laptop for school use.
2010-2011
Semester 1

2010-2011
Semester 2
(Implementation
Team)

2011-2012
Semester 1

All teaching staff will receive professional development for 1:1 computing
and 21st century classroom transformation.
Two sixth grade
classrooms (both
science teachers) will
receive 1:1 computers

Two seventh grade
Two eighth grade
classrooms (English and classrooms (English and
science) will receive 1:1
social studies) will
computers
receive 1:1 computers

All teaching staff will receive professional development for 1:1 computing
and 21st century classroom transformation.
Two sixth grade
Two seventh grade
One eighth grade
classrooms (both math classroom (social studies classroom (math and
teachers) will receive and reading) will receive science) will receive 1:1
1:1 computers
1:1 computers
computers
All teaching staff will receive professional development for 1:1 computing
and 21st century classroom transformation.

2011-2012
Semester 2

Two sixth grade
classrooms (both
social studies teachers)
will receive 1:1
computers

One seventh grade
classroom (math) will
receive 1:1 computers

One eighth grade
classroom (reading) will
receive 1:1 computers

All teaching staff will receive professional development for 1:1 computing
and 21st century classroom transformation.
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Table 3: Frequency of Professional Development Sessions by Teaching Teams

Fall
2010

6th Grade Teaching 7th Grade Teaching
Team
Team
 30-40 minutes  30-40 minutes
once per week
once per week
during team
during team
planning period
planning period
 Occasional
 Occasional
before and after
before and after
school sessions
school sessions
 ISE sessions
 ISE sessions


Spring
2011





Fall
2011





Spring
2012




30-40 minutes
every other
week during
team planning
period
Occasional
before and after
school sessions
ISE sessions
30-40 minutes
every other
week during
team planning
period
Occasional
before and after
school sessions
ISE sessions
30-40 minutes
once per month
during team
planning period
Occasional
before and after
school sessions
ISE sessions














30-40 minutes
every other
week during
team planning
period
Occasional
before and after
school sessions
ISE sessions
30-40 minutes
every other
week during
team planning
period
Occasional
before and after
school sessions
ISE sessions
30-40 minutes
once per month
during team
planning period
Occasional
before and after
school sessions
ISE sessions

8th Grade Teaching
Related Arts
Team
Teaching Team
 30-40 minutes  30-40 minutes
once per week
every other
during team
week during
planning period
team planning
period
 Occasional
before and after  Occasional
school sessions
before and after
school sessions
 ISE sessions
 ISE sessions
 30-40 minutes  30-40 minutes
every other
every other
week during
week during
team planning
team planning
period
period
 Occasional
 Occasional
before and after
before and after
school sessions
school sessions
 ISE sessions
 ISE sessions
 30-40 minutes  30-40 minutes
every other
every other
week during
week during
team planning
team planning
period
period
 Occasional
 Occasional
before and after
before and after
school sessions
school sessions
 ISE sessions
 ISE sessions
 30-40 minutes  30-40 minutes
once per month
once per month
during team
during team
planning period
planning period
 Occasional
 Occasional
before and after
before and after
school sessions
school sessions
 ISE sessions
 ISE sessions
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Data Sources and Instruments
To answer the research question, five data sources were used, including teacher surveys,
interviews, observations, discussion groups, and artifacts. While all teachers in the school were
solicited to complete teacher surveys, record formal interviews, and participate in discussion
groups, members of the Implementation Team received much of the focus due to the phased-in
nature of the grant. Each of the data sources are described below, as well as data collection
procedures and analysis procedures. Table 4 summarizes each data source.
Teacher surveys. Teacher surveys were conducted in an effort to obtain information
regarding instructional practices and appropriate professional development. These surveys were
administered during the first nine weeks of the 2010-2011 school year and the end of the 20112012 school year to all of the school’s staff. Electronic surveys were delivered to instructors
through the school’s learner management system (Edline). Open response questions were used
in an effort to gather adequate information. The teachers’ survey responses were exported to an
Excel file and saved by the date they were collected. Survey responses were analyzed for
common themes; each response was coded by theme and then tallied to determine which themes
reoccurred most frequently. The surveys included before and after versions of the following
questions:


How do you foresee the laptops being used in your classroom?



What impact will a classroom set of laptops have on your instructional practices?



What impact will a classrooms set of laptops have on the rigor and relevance of content?



What impact will a classrooms set of laptops have on student achievement?



What will be the impact on your individual classroom culture?



What obstacles do you see to full implementation of one-to-one computing?
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Interviews. Classroom teachers from all grade levels and content areas, (not limited to
those providing the first phase of 1:1 computing), were interviewed during the second semester
of 2010-2011 and the second semester of 2011-2012 regarding professional development needs
and school-wide policies. Formal interviews were recorded and transcribed, while informal
discussions were paraphrased in anecdotal notes. Each formal interview was saved
electronically as an mp4 file and as a transcribed Word document with the name of the instructor
and date of the interview. Much like the survey responses, the interviews were analyzed for
common themes; each response was coded by theme and then tallied to determine which themes
reoccurred most frequently. Interviews consisted of before and after versions of the following
questions:


What changes will you make to your content delivery in a 1:1 computing environment?



What changes will you make to your classroom management in 1:1 computing
environment?



On what topics do you feel you need professional development, in order to facilitate a 1:1
computing environment?



What concerns do you have regarding implementing a 1:1 computing environment in
your classroom?
Observations. Formal and informal classroom observations were conducted by the

primary researcher, the school’s TIS/Academic Coach. Formal observations took place in the
classrooms of the teachers from the Implementation Team (the first six teachers to receive
classroom sets of laptop computers). The observer took hand-written field notes that were titled
with a teacher alias to protect confidentiality. Observations were conducted during the first and
second semesters of the 2010-2011 school year, in an effort to discover the following:
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What professional development needs to be provided in order to make the content
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delivery and classroom management more efficient
In addition to observations conducted by the TIS, classroom teachers made observations and
provided anecdotal information regarding their individual and school-wide needs. As with the
surveys and interviews, observations and anecdotal records were analyzed for recurring themes.
Discussion and Focus groups. Teams of teachers met regularly to discuss professional
development and school-wide policy needs. Grade level teams met daily to discuss school and
grade-level concerns. The school and county TIS periodically met with the grade level teams in
an attempt to better understand their needs. Additionally, members of the school’s
“Implementation Team,” shared key points from the grade level team meetings during regular
Implementation Team meetings. The Implementation Team met once per month after school to
share their progress and concerns. Anecdotal notes from these meetings were used to guide
professional development planning.
Artifacts. Teacher resources used to record or manage a student-centered classroom
design were collected. These classroom resources, along with materials from professional
development sessions, including agendas and calendars for professional development, were
collected and analyzed as to purpose, use, and benefits of each artifact. Additionally,
screenshots from teachers’ electronic pages on the school’s learner management system (LMS)
were taken in the spring of 2011 and the spring of 2012 and saved by teacher name and date.
The screenshots were later compared to assess the changes in content and activities provided to
students electronically.
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Table 4: Data Collection Sources
RQ: What are the appropriate professional development sessions and instructional design
process needed in order to transform traditional classrooms into student-centered 21st century
classrooms?
Data collection
Data source
Purpose
Data analysis procedures
procedures
used to shape and
guide changes in
electronic surveys
surveys were exported to an
Teacher
professional
through the school’s
Excel file, saved by date, and
surveys
development
learner management
analyzed for recurring
content and
system (Edline)
themes
delivery methods
used to shape and
audio recorded interviews
Teacher,
guide changes in
and informal discussions
administrator,
interview notes and
professional
with the school’s
& technology
recordings were analyzed for
development
instructors,
staff
recurring themes
content and
administrators, and
interviews
delivery methods
technology staff
conducted in an
direct observation of
observation notes were
attempt to gain
classroom structure and
Classroom
analyzed for recurring
greater
management; anecdotal
observations
themes across all
understanding of
observations were
observations
the outcomes
gathered from instructors
used to shape and
guide changes in
group discussions directly
Teacher
discussion notes were
professional
observed by researcher or
discussion and
analyzed for recurring
development
reported on by members
focus groups
themes across all groups
content and
of the focus group
delivery methods
teacher lesson plans,
posts to learner
management system
artifacts were analyzed for
collected and
(Edline), graphic
need, change over time,
Artifacts
analyzed for their
organizers to assist
organization techniques, and
effectiveness
classroom transformation, other themes may have
professional development manifested
agendas and handouts,
TIS calendars
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Data Collection Timeline
Each data source was collected across both school years. Table 5 visualizes the
collection of data during the study period.
Table 5: Timeline of Data Collection
Data Source:

Fall 2010

Spring 2011

Fall 2011

Spring 2012

Teacher
surveys

September 2010

May 2012

Interviews

Informal--ongoing Informal--ongoing Informal--ongoing Informal--ongoing
Formal--May
2011

Formal--May
2012

Observations November 2010

April 2011

November 2011

April 2011

Discussion
and focus
groups

Monthly
Implementation
Team meetings

Monthly
Implementation
Team meetings

Daily grade level
team meetings

Daily grade level
team meetings

Daily grade level
team meetings

Daily grade level
team meetings

Weekly
technology
professional
development with
all grade level
teams

Bi-weekly
technology
professional
development with
all grade level
teams

Bi-weekly
technology
professional
development with
all grade level
teams

Monthly
technology
professional
development with
all grade level
teams

On-going:
Collected
throughout the
year

On-going:
Collected
throughout the
year

On-going:
Collected
throughout the
year

On-going:
Collected
throughout the
year

Artifacts
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Limitations of Methodology
The WVDE EETT grant that provided the funding for one-to-one computing dictated a
phased-in approach. For this reason, only six teachers were observed implementing one-to-one
computing during the first year of this study. Despite this, all staff was provided the same
professional development opportunities and many of those who were not on the Implementation
Team found it easier to access the school’s stationary computer labs with an increase in
classroom computers.
Conducting this study in a public school created some additional limitations. The
existing schedule created an inequity in the number of professional development session that
could be provided to core content teachers and related arts specialists. Fortunately, the related
arts teachers were able to meet once per week before school started and received the same
professional development opportunities every other week.
Finally, it is important to note that this study required observations in classrooms
containing minor children. The observations focused solely on the classroom methods of the
classroom instructors. No student names were used in field notes and teacher names were
replaced with aliases on hand-written notes to protect confidentiality.
Table 6 itemizes the limitations of the study and the strategies used to address each
limitation.

Running head: TRANSFORMING TRADITIONAL CLASSROOMS INTO STUDENTCENTERED 21ST CENTURY CLASSROOMS

28

Table 6: Study limitations and strategies to circumvent
Limitation

Strategy to Circumvent

Due to the nature of the EETT
grant, only six teachers were
observed implementing 1:1
computing during the 20102011 school year.



Unlike the grade level teams
(6th, 7th, and 8th grade teachers),
the related arts teachers did not
have a common team planning
period with which to participate
in professional development.











As a matter of ethical
consideration, it should be noted
that observations will be
conducted in a classroom of 2830 minor students.

Professional development was provided for all staff
members.
Interviews and teacher surveys assisted me in gaining
further information and making generalizations to a larger
population.
The increase in classroom computers resulted in easier
access to the school’s computer labs for the rest of the
staff.
The related arts teachers met before school once per week
to discuss school-wide issues.
Related arts teachers were provided with professional
development every other week, instead of once per week.
Materials and important information from grade level
teams’ professional development was posted on the
school’s learner management system (Edline) for use by
the related arts teachers.
Confidentiality was maintained throughout the study in
order to ensure that no harm would come to the students in
the instructors’ classrooms.

Summary of Methodology
This design-based action research study allowed the utilization of an instruction design
model of design, implementation, and evaluation across four school semesters to improve the
professional development provided to teachers in a new one-to-one computing environment.
Data sources collected across all semesters, as well as the initial needs assessment, helped guide
changes to the design and implementation phases of the professional development plan.
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Chapter IV – Findings
2010-2011 Semester I
Design. While planning professional development during the first semester of the
school’s transition to one-to-one technology, it was important to keep in mind the overall goal of
the project. The teachers, administration, and support staff who served on the grant writing
committee had a very clear mission to develop students’ 21st century learning and thinking skills.
One-to-one technology was merely one tool that they intended to use to achieve that goal. Most
of the school staff was aware of that goal and had heard “buzz” words such as “studentcentered”, “teacher-as-facilitator”, and “project-based learning” throughout the grant-writing
process.
For that reason, it was no surprise to find these and similar phrases appear frequently
throughout the initial needs assessment survey conducted in the fall of 2010. According to the
initial survey, a large number of teachers in the school found these to be the desired outcomes
from the one-to-one transformation. These survey results directly influenced the planning of the
professional development sessions for the fall 2010 semester; if teachers were interested in
transforming to student-centered classrooms, then professional development would focus on the
resources and methods to do so. Table 7 details the most frequent themes emerging from each
data source. The frequency of each theme appearing in surveys can be found in Table 11.
The school had an existing structure in which grade-level teams met daily to collaborate
in Professional Learning Communities (PLC). Due to the school-day schedule, related arts
teachers were only able to meet weekly for PLC meetings. Professional development sessions
were designed around this existing structure by providing sessions during PLC meetings once
per week for grade-level teams and once every other week for the related arts team. In addition
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to the existing PLC meetings, the group of teachers who had been selected as the first in the
building to receive classroom sets of laptops, known as the Implementation Team, would meet
monthly after school to discuss their progress and needs.
Finally, during the first semester of the two-year transformation, no student laptops were
distributed. All full-time teachers were provided with a teacher laptop for professional use to
encourage the exploration of resources.
Implementation. During the first meetings with grade-level PLCs, it became apparent
that initial understanding from the needs assessment surveys needed to be re-evaluated. While
the surveys indicated that an overwhelming number of teachers wanted assistance moving
towards constructivist methods, face-to-face meetings with grade-level teams revealed that each
team had very different expectations and needs.
As a whole, the eighth grade team felt that they were already exhibiting constructivist
teaching methods; all they needed was the laptops to push their methods to the “next level”. The
first professional development session was formatted as a discussion group. The results of the
needs assessment survey were shared with the team and suggestions for reaching the apparent
school-wide goal of student-centered learning were solicited. During this session, members of
the eighth grade team continually brought the conversation back around to logistical concerns.
They were more interested in how they would rearrange their classrooms and the location of the
classroom electrical outlets than discussing teaching methods. Additionally, when asked what
needs they had for professional development sessions, among the responses were “student laptop
contracts”, “policies for repeat offenders”, and “an easier method to type math symbols”. While
all of those topics needed to be discussed, they were not the expected direction for the first
meeting.
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The seventh grade team seemed to have the most difficulty imagining the transformation.
During their first session wherein they were provided with the survey results and suggestions for
professional development were solicited, members of the team were non-committal in regards to
their needs and desires. Finally, Mrs. Archer1, a member of the Implementation Team, said “I
just need to see it in action. I don’t know what to expect.” At this point other members of the
team agreed with her indicating that while they had been hearing about transforming to a one-toone computing environment and utilizing project-based learning, they were still unsure about
what that meant for their classrooms. They could not predict what professional development
they needed until they had a better understanding of what it meant to be student-centered.
The first meeting with the sixth grade was the most enlightening in understanding the
direction of professional development. Upon sharing the anonymous survey results, Ms. Patel
offered that she had been the author of a particular comment and it was a concern that she would
like to discuss. On the survey, Ms. Patel expressed a concern that in a one-to-one computing
environment, students would have “less social interaction” and that “some cooperative skills may
be lost”. This came as a surprise since the overwhelming theme from the survey indicated that
most teachers wanted to transform to student-centered projects. In order to better understand her
concern, the sixth grade team members were asked to describe the laptop activities they
imagined utilizing in their classroom. The majority of the team members described traditional
teacher-centered activities that simply replaced paper, pencil, and textbooks with a computer.
Some suggestions included “doing worksheets and study guides on the computer to fill in
answers”, “typing notes instead of writing them”, “viewing PowerPoints at their seat instead of
the front of the room to increase focus”, and “completing writing tasks on a computer instead of

1

All names within this text are pseudonyms.
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paper”. It was apparent that although this team had heard the school-wide discussion about
moving towards a student-centered environment, much like the seventh grade team, they did not
understand the impact on their classrooms.
It was apparent that Mrs. Archer was right, they needed to see the results of a
transformation in action. However, while Mrs. Archer was simply concerned with seeing one-toone computing in action, it was more important that the teams see constructivist teaching with
some technology integration. For the second professional development session, each team was
shown a TED Talk video (2010) in which the presenter, Sugata Mitra, presents a series of
problems to a groups of 3-4 elementary aged students. In the video, the students work
cooperatively with one computer to solve the problems without any further direction from the
adults. Following the viewing of the video, each team discussed the implications in their
classrooms. It was at this point that Ms. Patel, the teacher who feared a loss of socialization,
interjected “I get it now!” Actually seeing students working collaboratively and aided by
technology to solve problems, made the theoretical discussions real to Ms. Patel and the other
teachers who needed to see it before they could imagine the changes to their own classrooms.
Professional development sessions for the remainder of the semester focused primarily on
introducing the teachers to technology resources and discussing how such resources could be
integrated into their individual curriculums. Resources were presented in a hands-on manner.
Teachers were expected to bring their teacher laptops to the professional development session
and explore the resources that were presented. During each session, time was also provided to
discuss their current needs or concerns. Because student laptops would not begin to be
distributed until the following semester, it was rare that a need was expressed by anyone who
was not on the Implementation Team.
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The Implementation Team continued to meet monthly to discuss preparations for the
second phase of the laptop implementation. During the second semester, the members of the
Implementation Team would receive a classroom set of laptops. Unlike the grade-level team
professional development sessions, the Implementation Team meetings were not a time to
explore or share resources. Instead, the time was devoted to sharing, discussing, and questioning
classroom methods, procedures, expectations, and concerns. While there were two members
from each grade level on the Implementation Team, the most vocal members of this committee
were both from the eighth grade, one social studies teacher and one English teacher. As such,
the conversation was dominated by their grade-level’s vision of laptop implementation. Both of
the sixth grade members and one of the seventh grade members of the Implementation Team, all
three science teachers, shared a similar vision of student collaboration. One member of the
committee, Mrs. Archer, was comparatively quiet during the Implementation Team meetings, but
appeared to be in agreement with the direction that the committee had taken. A few weeks
before the laptops were expected to be placed in the classrooms, Mrs. Archer privately shared
some concerns. She was visibly upset and worried because she was uncomfortable with the
direction that the Implementation Team had taken. Specifically, all of the other members of the
Implementation Team wanted tables in their classrooms to facilitate student collaboration and
she wasn’t certain that she wanted to give up individual desks. It became clear that as a member
of the Implementation Team, she felt pressured to conform to the perceived school-wide
expectations. After a one-on-one discussion about her personal vision for her transformed
classroom, she came to the realization that she could meet the school-wide expectation of
student-centered instruction, while still maintaining her individual teaching beliefs.
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Towards the end of the semester, as initial implementation drew closer, each grade-level
team was asked to brainstorm a list of procedures and policies that they felt were necessary when
using laptops in the classroom. The grade-level lists of expectations were examined by the
Implementation Team and edited to create one school-wide set of policies and procedures. The
team felt strongly that the expectations should be consistent across all classrooms and gradelevels to ensure that students understood and followed the expectations. In addition to creating
clear expectations for the students, this also created guidelines for the staff to follow and
provided some security for those teachers who needed to focus on the logistics of
implementation.
Evaluation. The end of the first semester marked the end of theoretical implementation.
The laptop carts would roll out to six classrooms at the beginning of the following semester.
Reflection of the professional development during the first semester began to illustrate what
worked for this group of teachers and what needed to be tweaked. Already, it was apparent that
collaboration was a necessary for the success of the transformation. All three grade-level teams
had begun to share, plan, and discuss outside of weekly professional development sessions.
Additionally, teachers were sharing ideas vertically through content area meetings as well. This
was particularly true of science and English teachers who often met informally to discuss ideas
for activities and lessons.
During the first semester, it became apparent that not everyone had the same vision of
transformation. While some needed only reassurance that there were multiple ways to do things,
others needed to be shown what 21st century skills looked like. Although it was not in the
original plan for professional development, restating the school-wide goals and providing a
visual depiction of the final product was necessary. In retrospect, the need to see constructivism
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in action actually reinforced the phased-in approach that the school was taking with the laptop
implementation. Teachers needed to see others utilizing these tools successfully in order to both
understand the school-wide vision and to embrace change in their own classroom.
When designing and envisioning professional development sessions for the first semester,
it was expected that the majority of the time would be spent sharing resources and teaching
methodology with the teacher-learners. While this was a common occurrence, more time was
actually spent discussing logistical concerns, such as classroom arrangement and storage.
Looking back, these were necessary components to assuage fears over change and helped
provide action steps that teachers could take immediately.

Table 7: Recurring Themes for Each Data Source during 2010-2011 Semester 1
Data Source

Surveys

Interviews (formal)
Interviews
(informal/anecdotal)

Discussion/focus groups

Observations

Artifacts

Recurring Theme(s)
1. Student engagement
2. Teacher as facilitator
3. Student-student collaboration
4. Student as researcher
5. Differentiation
None: no formal interviews were conducted during this semester
1. Finding new resources (time)
2. Logistical concerns
3. Policies
1. Time (locating resources and teacher-teacher collaboration)
2. Logistical concerns
3. Procedures
4. Policies
1. Student-student collaboration
2. Note-taking
3. Direct instruction
4. Project-based learning
1. Procedures
2. Policies
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2010-2011 Semester II
Design. The spring semester of the 2010-2011 school year was the first semester in
which teachers received classroom sets of laptop computers. Driven by experiences from the
first semester, it was decided that the planned method of professional development delivery
would be continued. During the spring semester, grade-level teams would receive professional
development every other week and the Implementation Team would continue to meet monthly.
At this point in the school year, policies and procedures were in place for student
handling and utilization of the laptops, logistics such as charging stations and room arrangements
had been selected, and teacher buy-in appeared to be established. For that reason, the content
during professional development sessions was planned around resources and transitioning to
project-based learning.
Implementation. Throughout the second semester, professional development sessions
were provided with grade-level teams every other week, as planned. During that time, teachers
were highly receptive to sessions that allowed them time to explore online resources. As
teachers explored resources, discussion naturally occurred among team members. Teachers
would be overheard discussing their plans for using the resources presented, suggesting uses to
peers, and planning cross-curricular activities using the resources.
The idea of collaborating with peers really began to take hold during the spring semester.
Discussions regarding cross-curricular projects and thematic planning began to occur more
regularly in the eighth and sixth grade team meetings. Similarly, all three grade levels found that
the two teachers on each team who had received classrooms sets of laptops were now considered
implementation experts. They were sought out and asked to discuss their experiences regularly

Running head: TRANSFORMING TRADITIONAL CLASSROOMS INTO STUDENTCENTERED 21ST CENTURY CLASSROOMS

37

both in and out of grade-level team meetings. As fellow teachers were preparing for their turn
with the laptops, they wanted advice from those who had already attempted the transition.
It was during this semester that the level of fear and anxiety was noticeably lowered, thus
eliminating the need to discuss logistical concerns during professional development sessions.
Teachers saw members of the Implementation Team have success transitioning and began to
believe that they were ready to make changes too. Gone also were the concerns over room
arrangements and the need for tables to replace desks. Mrs. Archer had proven that she did not
need tables to successful integrate technology, nor did she need to utilize the same classroom
arrangement to encourage collaborative learning activities.
The monthly Implementation Team meetings began to change their focus from “What do
I need to do to be prepared for one-to-one technology?” to “What do they need to do to be
prepared for one-to-one technology?” Team members began reflecting on the changes they had
made, both expected and unexpected, to share with the rest of the staff in order to better prepare
them to make changes to their content delivery. The overwhelming theme seemed to be time. It
was already apparent that they needed time to collaborate and time to explore resources, but the
team members stressed that the were unprepared for amount of time necessary to plan and
implement projects. While they felt the projects were beneficial and led students to higher level
thinking skills, they feared that some of their peers would be turned off to changing their
teaching methods once they realized the time commitment to a project.
Evaluation. As the second semester came to an end, participants were interviewed
regarding their growth, the changes in their classrooms, and the direction of professional
development throughout the past year. Additionally, data was collected from the school’s
learner management system to inform how the LMS was being used by teachers throughout the
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school. Table 8 details the most frequent themes emerging from each data type collected during
the second semester. Table 12 indicates the frequency at which each theme occurred during
interviews. The frequency of themes and purposes emerging from the learner management
system can be seen in Table 13.
Analysis of the learner management system showed that most teachers in the building
were using the LMS to report grades and share resources, such as class notes, with students. A
small portion of teachers, primarily those who had begun one-to-one implementation, were
utilizing the platform to provide blended delivery through the use of online quizzes, assignments,
and discussion boards. There was very little indication from analyzing the teachers’ LMS sites
that they were using the platform to differentiate or provide opportunities for student
collaboration. Examining the platform provided evidence that the teachers who had the
capability of blending instruction regularly were willing to do so, but were doing so while
modeling traditional classroom techniques; they had not yet embraced the learner management
system to deliver student-centered instruction.
Unlike the findings from the LMS, teacher interviews indicated that there was a
classroom shift occurring. Multiple teachers indicated that they found differentiation easier in a
one-to-one computing environment. Mrs. Scott, a sixth grade science teacher, was particularly
excited by this revelation when she noted the following:
It freed me to go from group to group or child to child and be able to talk and actually
interact more than had we not had them. There’s more of the student taking ownership of
their own learning. There’s more ease in differentiation. For example, there was one
science simulation we were using and I was able to go to different students and sit down
and talk with them and let them tell me what they were doing and it was a much better
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assessment than I could have gotten paper/pencil or even just reading a lab sheet because
as they came up with answers, I could delve further into it. I felt I had a much better,
clearer, understanding of what they were understanding or where they were having
problems.
Similar experiences were noted by teachers at other grade levels as well. Mrs. Todd, an
eighth grade social studies teacher, highlighted the change in her classroom by indicating that
students were able to take ownership of their learning:
The classroom culture has changed to where I am no longer the end-all-be-all. I’m now
just the facilitator. It has allowed the student to become the teacher, more so than them
just believing that everything I say is just the gospel truth.
Another eighth grade teacher, Mrs. Adams, pointed out that as the students became comfortable
in a student-centered environment, they began to see the computers as simply another tool to aid
their learning and progress. She commented, “They feel more comfortable just going and getting
them and pulling them out to do something. It’s like having a textbook available in the
classroom. It’s another resource in the classroom that they feel free to use.”
During interviews, teachers also commented on their own growth in regards to their
comfort level making such transitions. Mrs. Archer reflected on her concerns and distress during
the first semester and stated
I’ve had to learn to be more flexible and to not worry so much. I think a lot of the things
that I worried about, looking back now, they seem silly and I don’t really worry about it.
If there is something that comes up, I just deal with it and move on. Like dropping a
laptop or running out of battery, so many little things that I stressed about, my classroom
set up, logistical concerns, all of the little things, planning and day-to-day basics. Things
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will happen and it’s okay. It’s been a learning process, but I think it’s just getting better
and better and I’m excited for next year.
Mrs. Cooper, a sixth grade teacher, made a similar note about being flexible when she provided
the following advice for teachers who would be implementing one-to-one technology for the first
time the following semester:
The technology is your tool. It’s a way to get to someplace else. It’s not the be-all-endall. Take it in baby steps, because you can build on baby steps and you’ll have what you
want in the end. You don’t have to do it all immediately and think it has to be polish
perfect. It’s a work in progress.
Finally, the interviews reinforced the belief that collaboration among teachers was both
desired and necessary. Throughout the interviews, teachers indicated that having the support of
their peers was the greatest piece of the professional development that they were provided. Mrs.
Todd summarized this prevailing opinion when she stated, “That was the key to success. Having
the time to talk to your co-workers that were going through the same process or those who were
about to go through the implementation was essential.”
In analyzing the second semester, it is hard not to look at the year as a whole. The first
group of teachers who implemented one-to-one computing benefitted greatly from time
exploring resources and sharing strategies with peers. This collaboration was necessary during
the first semester, before the technology was employed, and throughout the second semester, as
teachers began attempting to utilize the technology in their classrooms.
While the second semester proved that teachers were ready to transform their classrooms
into student-centered learning environments, it also showed that when it came to online delivery,
teachers were still using traditional methods.
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Table 8: Recurring Themes for Each Data Source during 2010-2011 Semester 2
Data Source
Surveys

Interviews (formal)

Interviews
(informal/anecdotal)

Discussion/focus groups

Observations

Artifacts

Recurring Theme(s)
None: no formal survey responses were solicited during this semester
1. Time (locating resources and teacher-teacher collaboration)
2. Student engagement
3. Differentiation
4. Project-based learning
4. Student as teacher
5. Procedures
5. Teacher flexibility
5. Technical difficulties
1. Logistical concerns
2. Blended delivery
2. Finding new resources (time)
3. Outside professional development
1. Time (locating resources and teacher-teacher collaboration)
2. Logistical concerns
3. Project-based learning
3. Procedures
4. Differentiation
5. Grading Practices
1. Student-student collaboration
2. Differentiation
3. Note-taking
3. Direct instruction
1. Grading practices
2. Note-taking
3. Use of LMS for blended learning
4. Procedures

2011-2012 Semester I
Design. As the second year of the study began, experiences and reflections from the
previous year drove the professional development plan. Success had been seen through
collaboration among teaching teams with regular opportunities to discuss implementation issues
and strategies. For that reason, it was determined that grade-level teams would continue to meet
with the Technology Integration Specialist (TIS) every other week. The content of the sessions
would continue to be driven by staff needs. Previous end of year surveys and other data
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collected, indicated that teachers should continue to be exposed to new resources and provided
time to explore and collaboratively plan with new resources.
Because teachers seemed to benefit from having laptop implementation modeled through
the phased-in approach, it was determined that teachers would continue receiving classroom sets
of laptops as a cohort. This semester an additional six teachers were expected to receive laptops.
The six teachers beginning implementation this semester would need support as they
began putting into practice the suggested classroom changes. For that reason, it was determined
that professional development sessions should continue to encourage cooperative student
learning and other constructivist teaching methods.
At the end of the previous year, data indicated that while teachers were shifting their
face-to-face classroom teaching methods, they were remaining traditional with online class
delivery. During this first semester of the second school year, it would be necessary to revisit the
LMS platform during professional development sessions and share suggestions for creating an
online student-centered learning environment.
Implementation. The first semester of the second year was plagued with technical
difficulties. The second round of laptops received by the school contained faulty wireless cards,
causing frequent disconnects from the school’s virtual server and in many cases it was
impossible for students to log in to the new computers at all. By the time the problem was
identified and the new wireless cards were shipped and installed, the semester was almost over.
When the laptop carts did finally roll out to their classrooms, a decision had been made to
advance the final phase of the implementation and provide laptops to the teachers slated to
receive them during this first semester of the year and the second semester of the year.
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During this semester many teachers became very frustrated as they tried to change their
content delivery, but became distrustful of the technology tools they were asked to utilize.
Others showed amazing patience as they assisted the technicians with trials designed to pinpoint
the problems and then test the thresholds once a solution was discovered. Whether they were
frustrated by the technology or actively testing the limits, all of the teachers were forced to
demonstrate the flexibility hinted at during the previous semester. Teachers were heard
commenting that they made sure they had a plan A, plan B, and a plan C, because they weren’t
sure what aspects of the technology would be working each day.
At the start of the semester, several of the grade-level professional development sessions
had to be cancelled due to the technical difficulties. Despite this, grade-level teams continued to
discuss the school’s progress and their concerns during daily meetings. A common occurrence
during this time was for a teacher to express his or her frustration over not knowing how to plan
a particular unit or lesson because he or she did not know what technology would be available.
Typically this frustration led to grade-level conversations providing the teacher with alternative
suggestions for lesson ideas. In this way, the technical difficulties and frustration became an
impetus for creating collaboration, preparation, and change.
As the semester continued and working laptops were distributed among all of the core
content teachers, trust began to replace their frustration and teachers again embraced the use of
the laptops. Towards the end of this semester, related arts teachers, who had not been provided
with classroom sets of laptops began utilizing the carts during the core teachers’ planning
periods. Both the physical education teacher and the Spanish teacher began borrowing the laptop
carts to integrate technology into their lessons.
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Bi-weekly professional development sessions also resumed with the delivery of working
laptop carts to the classrooms. Sessions completed at the end of this semester included a review
of the blended learning capabilities of the learner management system and new resources that
could be utilized in the classroom.
Evaluation. While technical difficulties caused some professional development sessions
to be cancelled, those that were offered provided some enlightening information. It was during
this semester that all core content teachers were provided with classrooms sets of laptops. For
that reason, it was easier to see the effects of the professional development sessions, as they now
were being applied by a greater number of teachers.
In the previous two semesters, teachers praised the idea of sharing online resources
during professional development sessions. However, during this semester it became clear that
providing only one resource during a session should be done so with caution. Teachers began to
utilize the resources to the point of overkill. For example, if a new resource was shared with the
eighth grade team, it was not unusual for the reading teacher, the science teacher, the social
studies teacher, and the English teacher to try it with their classes immediately. This caused the
students to burn out on the resource and not want to use it when they were given the option.
Additionally, the use of the resource did not appear to be organic to a need; when all of the
teachers used it at the same time, use of the resource seemed forced and isolated, and did not
demonstrate real-world reasons to use such a resource.
As the semester came to an end, one teacher proved that despite the problematic start to
the year, teachers were actually changing their beliefs and their classroom teaching methods.
Ms. Patel, the sixth grade teacher who stated during the first semester that students would lose
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socialization skills as they completed their worksheets and watched PowerPoints individually at
their seats, shared the following:
I can’t tell you how much better and richer my teaching is because of those laptops. The
kids are focused, tuned in. I am less stressed. When I used them all day, every class was
less stressful, calmer; they were on task. I didn’t have to motivate them, they were
motivated. I also feel like when I use the laptops, the kids’ opinion of my abilities is
elevated. I love them, even when they are not working! They have changed my teaching
for the better.
Ms. Patel went on to explain that she felt she was able to provide higher leveling thinking
opportunities for her students due to the inclusion of technology in her classroom. The
engagement of her students in the student-centered activities she had given them had created an
environment where they were involved in more analysis and evaluation tasks than ever before.
Despite the rocky start to the semester, it provided some informative data. Teachers were
still opting to collaborate and learn from one another. A community of learners had emerged
that allowed teachers to feel comfortable venting their frustrations, and others comfortable
offering suggestions. Additionally, it became apparent that while providing resources was still
desired, it needed to be done strategically.
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Table 9: Recurring Themes for Each Data Source during 2011-2012 Semester 1
Data Source
Surveys
Interviews (formal)
Interviews
(informal/anecdotal)

Discussion/focus groups

Observations

Artifacts

Recurring Theme(s)
None: no formal survey responses were solicited during this semester
None: no formal interviews were conducted during this semester
1. Technical difficulties
2. Blended delivery
2. Logistical concerns
1. Technical difficulties
1. Finding new resources (time)
2. Student ownership of learning
3. Procedures
4. Differentiation
1. Technical difficulties
2. Blended learning
2. Student as researcher
3. Student as teacher
4. Direct instruction
4. Note-taking
None: themes from meeting agendas and calendars included in
discussion groups, observations, and anecdotal notes

2011-2012 Semester II
Design. As the second semester of the second year began, all core content teachers were
utilizing one-to-one computing in their classrooms. As such, no teachers in the building were
preparing for a transition to one-to-one computing. For this reason, it was no longer necessary to
meet every other week and instead professional development sessions were held monthly for
grade-level teams. This change in need, combined with reflections from the previous school year
and the previous semester, drove the professional development plan.
The previous semester had illustrated a need to reevaluate the method and frequency in
which new resources were shared with instructors. While teachers appreciated the introduction
to such resources, the sites became overused across multiple content areas. To combat this,
professional development sessions would be thematic and include multiple resources to achieve
the same objective. For example, one professional development session would focus on
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presentation methods, at which time teachers would be introduced to multiple ways that students
could present projects.
As with all previous semesters, teachers would be encouraged to share concerns and
suggestions during these structured professional development sessions, daily team meetings, and
informal collaboration. Given the problems encountered with the equipment during the prior
semester, this collaboration had proven to be a necessary component.
Implementation. Unlike the semester before, this final semester of the study was
implemented as planned. Grade-level teams met for professional development sessions monthly,
while continuing to plan and problem-solve during daily meetings. Collaboration became more
organic, as teachers discussed the technology when issues arose or when discoveries were made.
Teachers often came to team meetings and stated, “Let me tell you what I learned today…” as an
opening to share a shortcut, program, or problem encountered during a class period.
During this semester, professional development sessions became a time for teachers to
explore. At the start of the semester, the school took part in a Continuing Education day, which
gave the teachers an opportunity to meet by content area, instead of grade levels. At this time,
teachers were provided with a database of online resources to explore. Together, the content
area teams, explored the sites and offered suggestions to one another for their use. As a follow
up to this session, a site was developed on the school’s LMS for teachers to share and suggest
resources they discovered with the rest of the staff.
Evaluation. As this semester came to an end, it was necessary to not only look back
over the progress made during this portion of the study, but also the project implementation as a
whole. At this time, all teachers were asked to complete an online survey regarding their
utilization of the laptops in their classrooms, teachers were interviewed regarding laptop use and
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professional development sessions, and the learner management system was again analyzed for
changes in instructional practices. Table 10 illustrates the most common themes appearing in
each of these data sources. Tables 11, 12, and 13 note the frequency of each theme emerging
from the surveys, interviews, and LMS analysis, respectively.
Analysis of the learner management system showed that throughout this school year,
teachers were using the platform more robustly that the previous school year. While it was no
surprise that the most common use of the platform was still for posting grades (after all, every
teacher was required to post grades to the LMS), the frequency of usage for blended learning was
almost equal to the frequency of usage for posting grades. Teachers across all grade levels, were
utilizing the LMS for completing online assignments, taking quizzes, and holding online
discussions. Additionally, analysis showed that there was an increase in online student-centered
activities. The teachers’ LMS sites showed evidence that they were using the platform to
encourage project-based learning and student collaboration.
Teachers throughout the building were transforming to student-centered learning and
focusing on teaching 21st century skills. Across all three grade levels, teachers in English,
reading, social studies, and science regularly provided opportunities for student choice in
presentation and research methods. Not all choices were digital, despite having access to laptops
in every classroom, students were still given the option to select analog resources; the students
were given the freedom to select the best tool for the problem and the tool that best fit their
individual learning styles. On the anonymous surveys completed at the end of the semester,
teachers commented on the transformation that took place in their classrooms. One teacher
stated:
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The computers have become just as much a part of the classroom as textbooks or any
other learning tool. Students have learned to respect the computers, but also realize they
are a learning tool. I feel this gives students a better appreciation for their resources and
helps them understand what kind of skills they will need to have to keep up with our ever
changing world.
Another teacher pointed out how the transformation in the classroom created an environment
where the teacher had become the facilitator of learning, allowing the students to delve deeper
into topics, “Instead of dishing out outdated material, I can bring current topics and information
into my students' hands. I see evidence of higher level thinking skills (evaluation, analysis, etc.)
in their questions and products.”
While the prevailing opinion of these changes were positive, there were some members
of the faculty who expressed concern regarding the changes they saw taking place throughout the
building. The school’s assistant principal feared that transforming middle school classrooms was
not the best practice. While she agreed that the students were benefitting from the changes, she
stated that “We are setting them up for failure because the way they learn here is not how they
will learn in high school or college.” As the purpose of this study is not to determine the level of
benefit for the students, but to determine the benefit of the professional development for the
teachers’ transition, the assistant principal’s comment is included only to illustrate that the
teachers’ beliefs and instructional practices were changing from traditional classroom methods.
As was found in previous semesters, teacher collaboration played a large part in the
teacher interview responses. Almost every teacher interviewed commented on the importance of
collaborating with peers and having time to explore resources with peers. Mrs. Adams, the
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eighth grade science teacher, pointed out that the collaboration and exploration time did not need
to be formal professional development sessions in order to be effective:
What has helped me a lot is more of the informal professional development, where if I’m
trying to plan a unit out I can go and ask “Help me brainstorm. This is what I want to do,
do you have any ideas as to how I can do it?” Sharing with the other science teachers.
The seventh grade science teacher, when we have vertical teaming, we both are one-toone so she might find resources and I might find resources that she could use and we
share them. It’s not even necessarily waiting until we have vertical teaming, we’re only
one room away, so we can share every day, if we want to.
This thought was echoed by many teachers. Having someone with which to share and problemsolve, was a priceless piece of professional development necessary for transitioning classroom
teaching methods.

Running head: TRANSFORMING TRADITIONAL CLASSROOMS INTO STUDENTCENTERED 21ST CENTURY CLASSROOMS
Table 10: Recurring Themes for Each Data Source during 2011-2012 Semester 2
Data Source

Surveys

Interviews (formal)

Interviews
(informal/anecdotal)
Discussion/focus groups

Observations

Artifacts

Recurring Theme(s)
1. Technical difficulties
2. Differentiation
3. Student as researcher
4. Student engagement
5. Use of learner management system for blended learning
1. Time (locating resources and teacher-teacher collaboration)
2. Procedures
3. Student engagement
3. Teacher as facilitator
4. Differentiation
4. Specific resource
4. Student-student collaboration
1. Finding new resources (time)
2. Blended delivery
1. Finding new resources (time)
2. Technical difficulties
1. Technical difficulties
1. Student-student collaboration
2. Student as researcher
2. Blended learning
3. Differentiation
4. Note-taking
1. Grading practices
2. Use of LMS for blended learning
3. Note-taking
4. Project-based learning
4. Student as researcher
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Table 11: Common Themes from Pre- and Post-surveys
Pre-Survey Fall 2010
Response Theme
Frequency
Student engagement
20
Teacher as facilitator
15
Student-student collaboration
10
Student as researcher
9
Differentiation
8
Note-taking
7
Student ownership of learning
7
Inequity
6
No change will occur
6
Project-based learning
6
Student responsibility
6
Problem-solving
5
Depth of student learning
4
Multi-disciplinary learning
4
Finding new resources (time)
4
Student isolation
3
Teacher buy-in
3
Teacher-teacher collab. (time)
3
Textbook resources
3
Grading practices
2
Increased teacher workload
2
Lesson planning
2
Real-world applications
2
Technology dependent
2
Lack of teacher control
1
Logistical concerns
1
Pressure to improve
1
Procedures
1
Reteach
1
Special education
1
Student as teacher
1
Time
1

Post-Survey, Spring 2012
Response Theme
Frequency
Technical difficulties
17
Differentiation
14
Student as researcher
13
Student engagement
11
Use of LMS for blended learning
10
Grading practices
4
Lesson planning
4
Student as teacher
4
Student-student collaboration
4
Teacher as facilitator
4
Depth of student learning
3
Finding new resources (time)
3
Project-based learning
3
Real-world applications
3
Student ownership of learning
3
Higher student achievement
2
Lack of student computer skills
2
Necessity of a back-up plan
2
Teacher flexibility
2
Procedures
1
Reteach
1
Teacher-teacher collab. (time)
1
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Table 12: Common Themes from Teacher Interviews
Interviews Spring 2011
Interviews Spring 2012
Response Theme
Frequency
Response Theme
Frequency
Student engagement
8
Finding new resources (time)
14
Teacher-teacher collab.(time)
8
Teacher-teacher collab. (time)
13
Differentiation
6
Procedures
9
Finding new resources (time)
6
Student engagement
7
Project-based learning
5
Teacher as facilitator
7
Student as teacher
5
Differentiation
5
Procedures
4
Specific resource
5
Teacher flexibility
4
Student-student collaboration
5
Technical difficulties
4
Logistical concerns
4
Depth of student learning
3
Pressure to improve
4
Grading practices
3
Technical difficulties
4
Lesson planning
3
Use of LMS for blended learning
4
Real-world applications
3
Monitoring
3
Student as researcher
3
Student as researcher
3
Higher student achievement
2
Student as teacher
3
Laptop available at all times
2
Outside professional development
2
Logistical concerns
2
Reteach
2
Multi-disciplinary learning
2
Special education
2
Reteach
2
Time management
2
Student ownership of learning
2
Classroom flipping
1
Student-student collaboration
2
Grading practices
1
Use of LMS for blended learning
2
Informal PD
1
Classroom flipping
1
Lack of use in math class
1
Necessity of a back-up plan
1
Necessity of a back-up plan
1
Noise level
1
Noise level
1
Outside professional development
1
PD with content area
1
Special education
1
Project-based learning
1
Specific resource
1
Student achievement
1
Student as teacher
1
Student as behavior manager
1
Student as behavior manager
1
Student learning styles
1
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Table 13: Common Themes from Learner Management System
Learner Management System Spring 2011
Response Theme
Frequency
Grading practices
17
Note-taking
10
Blended learning
7
Project-based learning
5
Differentiation
1
Student as researcher
1
Student-student collaboration
1
Textbook resources
1

Learner Management System Spring 2012
Response Theme
Frequency
Grading practices
18
Blended learning
15
Note-taking
9
Project-based learning
6
Student as researcher
6
Student-student collaboration
4
Student responsibility
2
Textbook resources
2
Differentiation
1
Policies
1
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Chapter V – Discussion
Professional Development for Transforming Classrooms
The purpose of this study was to determine the appropriate professional development and
design process necessary to transform traditional classrooms into student-centered 21st century
classrooms. While the study was conducted utilizing a design-based action research model in
which needs assessments and evaluation was done in a cyclic fashion to better inform decisions,
when viewed as a single study, recurring themes emerge across all research cycles. For this
particular staff, four components of professional development yielded the greatest response:
collaboration, modeling, exploration, and choice.
Collaboration. Without question, collaboration was the key to successful transformation
at this school. Teachers were given ample opportunity to share through daily team meetings,
regular professional development sessions, and informal discussions. Teachers utilized one
another to gain knowledge and vent frustrations both before and after implementation of one-toone computing. Whether the collaboration was done in a structured environment or an informal
one, teachers sought out suggestions and solutions. Knowing that other teachers in the building
were going through the same transition or had recently transformed their classroom, created a
sense of comradery, which allowed for ease in collaboration. As noted in the review of
literature, collective participation is a necessary component of professional development. The
participants in this study concurred with the findings of Garet, Porter, Desimone, Birman, and
Yoon (2001) in citing peer collaboration as a factor for success.
Modeling. In the same way that having others transitioning in the same building
provided someone with whom to discuss issues, having someone one else in the same building
transitioning their classroom provided the opportunity to see it in action. Similar to the findings
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of Brand (1998), noted earlier in the review of literature, teachers in this study who expressed
discomfort over changing their teaching styles became much more at ease once they were able to
see the results in other classrooms. The school’s phased-in approach to classroom laptop
implementation assisted greatly in this regard. By allowing a small group of teachers to take the
lead and then adding additional classroom teachers each semester, those not selected to be
among the first cohort to change had the opportunity to learn from their predecessors.
Exploration. Providing time for teachers to be exposed to new ideas and resources is a
necessary component to facilitating change in instruction. However, exposure is not enough.
Exploration of resources should be done hand-in-hand with collaboration. Teachers need to have
the opportunity to discuss how they can utilize new resources within their curriculum and
teaching methods. Teachers can benefit from discussion among instructors who are teaching the
same grade or those who are teaching the same content. No matter the manner in which the
exploration occurs, it should be done in regards to how to best utilize new tools and ideas in the
existing curriculum.
Choice. In this study, teachers benefitted from having many resources from which to
choose. When choices were limited, teachers were forced to select the same tools, stifling
classroom creativity, creating learner burnout, and not allowing for real-world problem-solving.
Once teachers had a robust “toolbox” from which to select resources, they began sharing
multiple resources with students, and eventually allowing students to choose the best tool for
each task. Providing teachers with many resource options meant students were given the
opportunity to embrace 21st century skills.
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In her interview at the end of the second year, Ms. Patel described the importance of all
four of these components on her professional development during the two-year implementation
cycle:
The most helpful thing, I think, was from (Mrs. Scott) and (Mrs. Cooper) because they
had gotten their feet wet. They were the experimental guinea pigs. So when I was not
sure how to do this or that, I would go to them “How do you do this? How do you do
that?” Talking with other teachers about how things worked, that helped a lot.
Oh, that time we were in (Mrs. Todd)’s room, and we had a chance to just go
through that plethora of sites. You know, “Look at this. Look at that. That’s what you
need.” You need time to experiment and plus somebody there as a guide, “Go here. Go
there. Try this. Try that.” That was very helpful and I used a lot of things that popped
up there. At the time I thought, well, even if I don’t know how to use that, I had a handle
on it so that I could explore it a little bit more. That time to be able to explore is
priceless. Time to explore in a group. Plus it was another one of those things where
someone said “Try such and such site.” or “So and so, I know you do a unit on this.” or
“You teach that, this is something you can use.” Having other teachers in that room at the
same time was really helpful.
Design-Based Action Research
The design-based action research structure of this study greatly supported the learning of
the teachers. Teachers benefited from fact that professional development sessions were planned
and selected based on an instructional design model of needs assessment, design,
implementation, and evaluation. By analyzing an initial needs assessment and evaluating the
implementation in four cycles across two years, the professional development sessions were able

Running head: TRANSFORMING TRADITIONAL CLASSROOMS INTO STUDENTCENTERED 21ST CENTURY CLASSROOMS

58

to be tailored to the needs of this particular staff. As noted in the review of literature, Opfer and
Pedder (2011) pointed out that the professional activities that work with one staff will not
necessarily work with a different staff. Through the utilization of the instructional design model,
successful professional development for this staff was able to be determined and improved upon.
Limitations
This study was limited to one middle school with teachers who had already expressed an
interest in transitioning their traditional classrooms to 21st century classrooms; for this staff, the
“buy-in” was already present. As stated, future initiatives may be able to circumvent this
limitation by completing a needs assessment prior to implementation and establishing clear goals
throughout the building. Utilizing the cyclical instructional design model of needs assessment,
design, implementation, and evaluation may also assist in ensuring professional development
sessions fully meet the needs of the unique staff. A diagram of the proposed instructional design
model can be seen in figure 1.
Additionally, the thoughts of the assistant principal in this study should not be completely
overlooked. Her concern that middle school students were provided instruction using
constructivist strategies, but would be expected to learn via traditional methods in high school
may have merit. Research on student flexibility in classrooms of varied teaching methods may
be an area for future study.
Implications for Policy
As schools, school districts, and states begin to transition to one-to-one computing to
better enable the delivery of 21st century skills, it is tempting to think that providing laptops to
every student will create environments where such skills will thrive. Hardware alone cannot
provide students with the skills necessary for the future. Teachers must be provided with the
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professional development necessary to effectively transition their teaching practices to
environments which nurture student problem-solving, cooperation, and higher level thinking.
In addition to the necessity of professional development, this study indicates that large
scale initiatives should be completed in design phases for optimal success. The instructional
design model utilized in this study, a cyclical model of needs assessment, design,
implementation, and evaluation, may allow implementation to be tailored to the specific needs of
a school’s staff (see figure 1). While it may be tempting to create a “one-size-fits-all”
professional development plan for a school, school-district, or state, the varied needs of each
school staff can be considered and met through the use of this instructional design model, while
still meeting the large-scale goals of the state or school district.
Finally, as suggested by Muir-Herzig (2004) and Brand (1998), the availability of an onsite Technology Integration Specialist (TIS) was instrumental in offering professional
development and support to the staff as they transitioned their teaching methodologies. The
school-level TIS in this study was able to utilize the instructional design model to effectively
tailor the professional development to the needs of the school staff. Providing support personnel
to design, implement, and evaluate professional development is a necessary aspect of
transitioning traditional classrooms to 21st century classrooms.
Discussion Summary
For the school participating in this study, the developmental cycle allowed professional
development to be tailored across four semesters to meet the teachers’ needs. Specifically, this
study found that those needs included time for collaboration, opportunities to explore resources,
choices for instructional delivery, and a phased-in approach which allowed modeling to occur.
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When transitioning from traditional classrooms to 21st century classrooms, the needs of
each staff will be unique. Utilizing a cyclical instructional design model of needs assessment,
design, implementation, and evaluation allows the needs of each staff to fully inform the
professional development sessions.
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Appendices
Appendix A: Data Sources
RQ: What are the appropriate professional development sessions and instructional design
process needed in order to transform traditional classrooms into student-centered 21st century
classrooms?
Data source
Purpose
Data collection procedures Data analysis procedures
used to shape and
guide changes in
electronic surveys through
surveys were exported to
Teacher
professional
the school’s learner
an Excel file, saved by
surveys
development
management system
date, and analyzed for
content and
(Edline)
recurring themes
delivery methods
used to shape and
Teacher,
audio recorded interviews
guide changes in
administrator,
and informal discussions
interview transcripts were
professional
& technology
with the school’s
analyzed for recurring
development
staff
instructors, administrators,
themes
content and
interviews
and technology staff
delivery methods
conducted in an
direct observation of
attempt to gain
classroom structure and
observation notes were
Classroom
greater
management; anecdotal
analyzed for recurring
observations
understanding of
observations were gathered themes
the outcomes
from instructors
used to shape and
guide changes in
group discussions directly
Teacher
discussion notes were
professional
observed by researcher or
discussion and
analyzed for recurring
development
reported on by members of
focus groups
themes across all groups
content and
the focus group
delivery methods
teacher lesson plans, posts
to learner management
system (Edline), graphic
artifacts were analyzed for
collected and
organizers to assist
need, change over time,
Artifacts
analyzed for their
classroom transformation,
organization techniques,
effectiveness
professional development
and other themes may
agendas and handouts,
have manifested
school and classroom
policies
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Appendix B: Sample from Teacher Surveys
Teacher surveys were completed in the fall of 2010 and the spring of 2012. The initial
survey served as the school’s needs assessment. Surveys were distributed and collected
electronically. Completed surveys were exported to an Excel spreadsheet. Teacher responses
were analyzed for recurring themes. Such themes were noted using Microsoft’s comment feature
and tallied for frequency.
The sample below indicates the question, teacher responses, and coding used for teacher
surveys completed in the fall of 2010.
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Appendix C: Sample from Staff Interviews
Staff interviews were completed in the spring of 2011 and the spring of 2012. Interviews
were recorded and saved digitally. Interviews were transcribed from the recordings and
transcripts were saved by alias and date. The transcripts were analyzed for recurring themes.
Such themes were noted using Microsoft’s comment feature and tallied for frequency.
The sample below is the transcription from one full interview conducted in the spring of
2012. All names mentioned in the recording have been replaced with an alias.
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Appendix D: Sample from Classroom Observations
Classroom observations were completed in the fall of 2010, the spring of 2011, the fall of
2011, and the spring of 2012. Field notes from formal observations were typed following the
observation and saved by teacher alias and date. Aliases were used for all teachers on all field
notes and typed notes. The typed observations were analyzed for recurring themes. Such themes
were noted using Microsoft’s comment feature and tallied for frequency.
The sample below is the typed observation from one formal observation of a full class
period in the spring of 2011.
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Appendix E: Sample from Discussion Groups
Discussion groups were held with the Implementation Team once per month to assist in
determining school-wide needs and progress. Similar discussions were held with each gradelevel team during professional development sessions or as stand-alone meetings throughout all
four semesters of the study. Pre-determined agendas provided the format of the meetings, and
hand-written notes were added to the agendas. Following grade-level or Implementation team
meetings, notes were typed onto the existing agenda and saved by date. Aliases were used for all
teachers on typed notes. The typed notes were analyzed for recurring themes. Such themes were
noted using Microsoft’s comment feature and tallied for frequency.
The sample below includes the original agenda and the agenda with compiled notes from
grade-level team discussions held on September 1, 2010. The purpose of the meeting was to
review the findings of the initial needs assessment survey and begin planning the direction of
professional development.
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Planning with the Big Picture in Mind
Grade-Level Team Agenda 9/1/10



What is the “Big Picture”?
o A look at the survey results: where do we want to go?
School-wide Goals:
o Personalizing student learning (taking charge of their own learning)
 Student centered v. teacher centered
 Project Based Learning (PBL)
o Blended learning/Edline interactive classroom

Overall Goals:

Needs

Wants

Professional Development Needs:
Teacher
concerns

PD input from
teams

Multidisciplinary
curricular
collaboration
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Planning with the Big Picture in Mind
Grade-Level Team Agenda 9/1/10



What is the “Big Picture”?
o A look at the survey results: where do we want to go?
School-wide Goals:
o Personalizing student learning (taking charge of their own learning)
 Student centered v. teacher centered
 Project Based Learning (PBL)
o Blended learning/Edline interactive classroom

Overall Goals:


Needs





Wants




6th Grade
Project-based learning
environments
Method to help track
SRs/ABCs
(computerized)

Note-taking on
computer
Less books, paper,
pencils to carry
Writing across the
curriculum as a
blog/collaboration
Worksheets, study
guides on computer to
fill in answers
Type notes
View PPT at seat instead
of front of room
(increase focus)
Writing tasks on
computer instead of
paper




7th Grade
“I just need to see it in
action. I don’t know
what to expect.”
Video of 1:1?







Unsure








8th Grade
Student contracts for
computer use
Revisit the AUP (reteach
2nd semester)
Policy for repeat
offenders

Tables for PBL
Additional electrical
outlets
Want to see group work
Want to see teacher as
facilitator
Varied methods for
student presentation
Easier method to type
math symbols (userfriendly)
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Professional Development Needs:
6th Grade
 “How long will it take
to change curriculum?”
Teacher
***Don’t change
concerns
curriculum, change
delivery**
 PBL
PD input
from teams





7th Grade
Need to see PBL and
1:1 computing

Videos or visiting
schools implementing
PBL or 1:1 computing

8th Grade





Multidisciplinary
curricular
collaboration
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Webinars on how to
use tools
Social networking for
students
Vertical PD based on
content
Time and PD for
collaborating on
projects
Webcams to
collaborate from class
to class
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Sample F: Sample from Collected Artifacts
Various artifacts were collected over the course of the four semesters studied. Most of
the artifact collected were digital in nature and could be saved by artifact type, date, and if
applicable, teacher name. All artifacts were analyzed for purpose and were code based on theme.
For digital documents, such themes were noted using Microsoft’s comment feature and tallied
for frequency. Documents existing in hard-copy only were described in a Microsoft Word log
and coded for theme.
The sample below is a series of screenshots from the school’s learner management
system. Screenshots were collected from all core classes during the spring of 2011and the spring
of 2012. The screenshots below came from the eighth grade science classroom. All text
indicating the name of the school, teacher, or class code has been redacted. The first image is the
class homepage, followed by the list of documents and applications from the “Assignments”
folder, and finally a list of the items found within one unit of study.
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